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PROBLEM TO BE SOLVED: To provide a holography 
image pickup device which forms a hologram having high 
quality and facilitating the removal of a conjugated image 
at the time of reconstruction by using a recording 
element having relatively low space resolution and a 
holography display device which enables display by 
decreasing the distortions to the original image from the 
hologram formed with this holography image pickup 
device and removing the conjugate image. 
SOLUTION: The wave front of the object light on the 
hologram plane is determined by convolution integration 
using a half plane propagation function restricted to have 
a value only within the half plane on the prescribed 
direction side perpendicular to a propagating axis within 
the plane perpendicular to this axis as a propagation 
function. Hologram data is then formed. The hologram 
formed in such a manner is read out by reading out light 
and the light of the wave front forming the conjugation 
image of the image to be observed is shielded by light 

shielding plates 810, 820 and thereafter, the object to be imaged is observed. 
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^Si^CO (Sffi*: n ^7 A ffi±GO * cz 7 A & f^Jifci" 5 * 
*Ti"5« l <0*Sft#S**KJ& CT, fl»Ea«fc*ttSi-« 

3£f£<a&K&wai-5fg i (D&mnm^mt % 
«tia*ifc^tt«^^***^ftffi* Willi's JR 2 cor® 

WtO**** 

ffirt<7)MEtt£»E&^ 

omE^ffieiRBBfct^ft^a^a^srsiwu, mis 

[|f 2 ] ffiffl 3 &7cSra*^<S3®^frt-Bli-5, 

fSi"SSufS^ n Affi±(75te«*Wffli-5IB 2 cofiM 
Mr1B*fft^#^^o*a5«ffiSrWmi-S* 2 co&gjim 

rtW^ttifiPoJ: 5 ^^BeWBBftSrWttl 

MEjffi{£^&^^*^z£® i ME* n ^Aiwtu 

B*¥Bfi«H*fc^«*a*a»**WU, ME*n 

^?^B±w*#*©*B*rwai-***a*«»* 

[»#S 3 1 ME* o ^7Al±-e^«*ft^8l fc 
#flB3t^«ffit^**ft*Wtau, 5 tiJ L 

-C^py7Ar-^«#6f»»^^S^fflt^C 

[Mfjftig 4 ] 1 * 2 CD* n ^7 7 

^^t5*D^77^,Tllt*$)ot, 

MEtiMRArt^Stf » & iS*n £ tifcME* p^^r-^ 



•*0*ttfc«fci-S, 2 ci 

^9 7 a ftffiSm&* 1 <OS£ f&ft^ i [sJ^cDjEco/Stfr 

MESg 2 cQ^f&ft^coME* n ^9 A«£ ttR#«W> 
«jS^e«**tfcO**«r«*i"5* 1 
MESS 2 <a«flft3te#^o ME* d^7 AfflJ t ttR*f«<0 
^ffi±(cK«**u, ME^nj/^ASrjgfiK-rsiKffico 
Jt^MESB2 0*«^#»S:^L-C. *fc&ft«i-5S 

i^S)tt5i 2 ^igjfe^a <h , 

^Ii5^^«iSit5^n^77^^io 

5 ] iis^c ?y j*<d&w t meh 2 (om& 

IS 4 Etc*?}* o 7 >r «^3£11o 

[W*«6 I jfflE*n ^9 
ME«*A*SB^^a^S^»«fe*<o^fft**^ 

«HE*^aJw***ttfcME**«^jCCfcffilH3taE 

MEffifB*«W»t-RW$^SK*mu**584i-5* 

MESS^fctl U*3ft«MEffilH36SCWB«r^i-5 - £ l-<fc 9 
&ffiXfi«««ai$^fcfi[ffiXtttB'IS^WI**A^ U 
ME* n^77^ fWftSfiofiHift*^ l^-^^c# $ (7) 
*o^9^*«f*i-5*n^7^»J«3e:**i:. 

[0 0 0 1] 

Srf^«i-«*n^7 7-fffric3fi«, *5«fct* C60^n ^ 
[0002] 

tt, •*0 3ft5c««l*ftE«i-5*n^7-f f^A^Of 
i:, ^ n ^7 7 ^ MSffiH J: o TsES § tiitiftO 3 
^7cft#ft*Su^-tU UT^iftcr) 3 »7clfeS:«^i- 5 * cr ^ 

[0 0 0 3] J6^*D^77>faftt, — JKJw, 
^77>fMi:J,f:oT, E»*-¥-3fl**^WB*r#i-5 

OJ«i-AoA«S:H:iSsW*#<K«b, *KH£«MftLfc 
9, fhW«*4f^J:S«-W«***:E»UT*n^7ASr 



f f-a x i s4»4^(6i:4D, ftS&fc J: SHUT 
[0 0 0 4] c 5 LfcffriiaWf*, *»1IWB"C*>«^* 

[0005] tt«tt«»W«©ll«*^-c*>* 

ft, fl/tri;gy*Stt Vol. 4 5, No. 7, p 
p. 873-875 (1991) J (JKflL 1 t 

Pf -S) ^ r«*, Vol. 22, N 

o. 4, pp. 315-322 (1991) J C£tf&, 

[0 0 0 6] Wllfi> ^o^7 7^|Rfaja£Jff-eji« 

7-rS«^wi"es>5 0 £fc, t£^j2(cp^£;tx-c^<5 

UVX^^WUJBtirtC^P^gaBL, o f f - a x i s 

[0007] 4fc* th#«*n ?y J**WAM'm<r>T&& 

fife, S&^lH^^T 9 4»a»i», p 

p. 1 6 5- 1 7 0] «*«3iPf-5) f^«3R 

[0 0 0 8] £fc. s^»^«*«F-cco*a«^i»*^ 

LTf±> O^/HM K/OKft (O.Bryngdahl 
et al. , J. Opt. Soc. Am. 58, 620, 1968) tfjtobtlX 

[0009] ztnjj&vn, £1\ tt*BJ*#i-#ffc<&« 

"Cs :^*ft«^7^;U*P^7AS:#5 0 C<Q#« 
ft(D7l/^n/7^ *SiJ¥^7-!)iI 

\z_mfc%<r>y—y ^j*#otf0^**aa*ita^** 

[ooio] jfcK, E*«Pi:lflOi»t*t3^-7A^6 
[0011] 

[0 0 12] tt*«133j:t^tt*ffil2 0*n^?7-f« 
ffeSB-Cfi, -«JwCCD^IB»»ffittl 0 M mSS 
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[0013] tt*Wl<0*n^7 7>f»«ft3Sjl 

-Cf±, llft#««(0**iS:CCD(0*#SS«it5 
fcfcfclc, »»«*«4:CCDi:«)EHI**:*< tot 

»fcO»*M*4<, Sot, teflE&JftWLoo/hSHtS: 

[0 0 14] i£Mmi (Di^ucfyy ^Wl\^WX 

[0 0 15] «*«2<0*n^9 7>f«|fciS«-Ctt«« 
u>X<0*«M^»M^ « 

^^tlc4So 
[0 0 16] -^C-C, ***i:#BR*i:«>A**:/h*< 

u uvxtp-tiaa-rs^ittt, uyx^ii^t 
iwitttiRi— ufc^oT, u^xtp^feaa-r 

#flB* t Lfc««)ffinMI**«:««f 6 - 1 left b 
fti\, 

[0 0 17] zcDtztb, #HB*OitfT*|n]Sr**fc*rRl*» 
o f f-a x i si^D^7Ar#5*ft^ 
%X.otL5^> of f-axisiO*n/7Ad«»P, 

[0 0 18] HPSr/hS<iR5fc, 
f:ffifflt§^ fctf-Ctftv*. Lfciiot, 
LTKW*<Oi«v^fcS:i»fl. LfcttftHMe b ftv N t ? 

[0 0 19] «fU^j;OWl2^P^77>ff 

^ i#^XiBH45, 
[0 0 2 0] tt*«l^*ti^97^«*SSiltt7/u* 

4ot^4v\ 
[0 0 2 1 ] -Tftt>ib, S*CTl^J:t/S*«2 1?fi, 

14 5 ^ 1 1 4 5 <?) t^^^t 5 C t C4 5 Q 



[0 0 2 2] £fc N i£&mi<DftU?7y,(m7fkmm(D 
[0 0 2 3] *fc. tt3KM2 0)*D^7 7-<**iSll-C 

[0 0 2 4] 3 <OSE#tt^F+5>ft o f f - a x i 

[0025] fs*wi4^)gt*tt, \tm^\zmt(om^ 

[0 0 2 6] #3gWfi> ±iB£S^T#$*lfct><D-e& 
£ 6 ^ t £ g ft i f 5 o 

[0 0 2 7] *LftW<D*uif=7 7 4\¥ 

[0 0 2 8] 

/77^Wit^ot, (a) tHfc******-^ 

l©«MJ(ttl*Si:, (b) St«^fit«"COft#3tojft 
ffiSrJWJi-SWl^ftffiJICffl^airs (c) fcttftofi 

(d) ^i^EST'O a ^7 AI tco 
[0 0 2 9] (e) ^D^7AiK^« 

[0 0 3 0] :}tfc*o^7 7^*iSitt, fHMK 
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[0 0 3 1 ] fltsftK i co* a ^7 7 ^ f^riiiS«-Ctt, 4 

B*m*«a«, »i©(t«jmi*i«cj:oTiituj**Lfc 

[0 0 3 2] WIHe$B^, ***^fi»Sr* 

tfc£0 

[0 0 3 3] ^LT, *;W&*«#^«tf*, 3Slfe^ffi« 
T^tM^SI i: ^ d ^7 ^ 

[0 0 3 4] ^^mtC, *o^7^iSJ:TO*li*)t(08 
B £ #«#<0«B <b <0«*fi]«: JTtii b-C^HB* t ^T^ 

#ra3t^^n^7AB{-Sii:^AW-r5— «e 

ftSME**-rS i n - 1 i n e M<Dm&lZft s «*?ptf) 
m&J&ftte* * ^ ^B±-eoft»3fe(OifeB<oSMkrit5> 

[0035] in-1 in e ST^U^^tC^ 
7AE±w»#Mffi^#l36^Kffi^«*ft4 

7Ar-^^l5 0 

[0 0 3 6] «*«2W^n^7 7-<f^ja:3Stt«. ffiS 
tfcot, (a) «»*|*4:*5-<#difteO0f*(ft«^> 

6i2^i»ai^^ (b) *flfe^#^-co*^afe 
B*#ai-5^2co^ffi^tti^a^. (c) Aflt<o«jK 

oi5t-»3tU ^BeKftBiftSrKa-rsW^R*^ 
Si. (a) *»co#^T^*oftffi^ffirsa*n^7A 
B^o^Be»ia*i^*frji^»**j)cu, me 

* n ^9 ABi W***ottB*r*ai-***a*8l 
[0 0 3 7] ;:t\ (e) *P^7AIJ:TOft#* 
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[0 0 3 8] C5Lfc*o^7 7-<f^*iS«B, ffUMSt 
[0 0 3 9 J W*q[2^*n^77^fp*BE«-ett, * 

5o Sl#«§, *2 0«ffi*ffl*IMs, dttto#jAlci3 
[0 0 4 0] — *\ fi^ifl £^1^ ffiWH^a 

¥¥Bf*m2, fi»BB**oi:i-5« ccx\ e 
[0 04 1] mk. »3ft*l iH«i:u, *P^A 
[0 0 4 2] »*S4W*P/7 7^*^tlt 

^SrA^SflMSArt^ai:* (b) 

At»filtt«*n^7A*rit«l:, (c) *n^9A£ 
»tf-f-5*B<0*£A*U ffiffi*ftw*»&«lfe^ 

K 1 4: W«OiE«)IB*f* 2 <D%£ 

fft*3«R&* (d) *2<D«f|fc***«*n^A«i: 

*^at, (e) S2(^ftMf^*P/7Afl!itt 

[0 0 4 3] **?7J*<D&1&k$£2<D&{tLfc 
[0 0 4 4] *o^9A»*«fi % (i) It^A 

at, (ii) s^a^^^tiyh^flfet^cAcsra 
**w«3d«*#a*tt5gsi»jtaspi«t, (iii) 



(iv) fl^ffi L*#ffim*MW«r*1-5 C 4: lei g fit 
tBXtt««3CIIS*ifcffi*BXtt««§t»l*S:A* U * 
n ^ 7 ^ flRJftSSa^Wfft*^ 4: m-<0±% $ go* n ^ 
7 A SrJtMW 5 * n ^9 A»J**** t 6 d 4: Sr 
«*4:-*-5. 

[0 0 4 5] »*«4<0*n^9 7^**iS«-ef±, 4 
1 4 fcttW*q[ 2?)^d^77^ fls/3yS«T?fft« 
»«3?*bfc*n^7ASr^Ufc*tt, »0» 2 

T?«>5*«*«rili-SttB«:#i-5*tt, I2^{fct 
[0 0 4 6] tm, ^P^^AMSCiotffM 

/*i-s«B**rt**ftfc, lic^ot^/iUft^ 

#0&ft4rtf^£;ftT^5 o 
[0 0 4 7] fc:fe\ I2^)|gftt^fi, ttMl 
tmmj:yt^te<DT\ »2(Ott|fi3t^ 

[0 0 4 8] W*^B4<0*o^7 7-<*^3S«-ett, S 
«f-fc^oT^*Oft3t*»2^fe«*^(D7f;o^ 

7^i t f±RMM<om^wMtstiitm i ^is^aic: 

Z>Jt&m 2 03£&#^(7>*n A{RiJ4: ttS*MW^«8 

[0 0 4 9] m2<Dmi&yt*£%k<D*u?'9J» 
fltttSMfllOjnjftBJ: 9 fc»*KWU *««c#iB*dt 
«fcSr»*-*-«*B«r*T'*-5*o**S5iJ»i-5« Ufe^o 
T, »2<03t**o*o^9A«tttR»«l<D^BJ: 

53t^*A^'rsci^J:9, ft<0i*v 

[0 0 5 0] ftjb\ *n/7A»a», S2(0»ft*¥ 

asioatot^a, *5<taW2<oiB*#ao«tB«:, 

[0 0 5 1] 

*»^»««rlftW-r*o BIB^KM^fe3toTra 
[0 0 5 2] [^n^77^SMi^Iii] 

(mimmwm) sin, ^mm<o^u^yy^\^^m 



(6) 
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fc, (b) St*^ffi«^©«**^iftBt||[ffli-5«ffi 
IKU^ik 210t ( c ) *#*<og*^e»Bi*Sr, 

fi«BHfc*IWli-5«I*l»**«3 o oi, (d) Jfcfk 

^•**w«ffi*»ta , t-5**5i*ar^sk4 oo^ 

(e) 7f?n"i/7Affi±T^iKif*:^JSffi4#Ba3fe(^&B 

[0 0 5 3] i2fl *^JSJgffi03S«-eo^n^7 7 
Wt, tt«3fe^»l 1 1 (M&mm= f ) Sr^L-Critflftl 

*ipj*y*iri, »Baa:*iR)*:x*ip| turves, 

[0 0 5 4] *WS*tt^ni/7 7-ff^riiat»i, K 

f (X, Y) = (l/r) exp 
CCT\ r= (X2 + Y2+ Z 2) 1/2 
k : 

u (X, Y) =F"1 [F [O (X, 

K«fc 0, ^(|£DfilTO«^KffiO (X, Y) fc* 
a^7Affit?<0*spffifi*H*f (X, Y) tOl*a 

(X, Y) <D&y \s*>VgSkh UT»tb-T 5o ft*5 v £§ 

1 KA0fltA«:&« fc -*-*»*fctt»H -C* ft v\ 

F[f (X, Y)]=exp [j 



[0 0 5 5] *HJ6^<fi<0^n^7 7^^3S«Ttt, 

iudsrtfcifts-siiflfc^ttM (z = b z ) 
ffi^wta^ai i o^ ^»^<Djefft4^a;s:«ffl 

LT, J&f& I M<D&&<D#[M ( b x , by, bz) ^ 

dltt lM<D&fiAZfcCtzm$LRL<0&&<DiiLm (a 
x , ay, a z ) £r„ 

a x= f • b x/ (b z - f ) - (1) 

ay=f - by/ (bz-f) (2) 
a z = f • b z/ (b z- f ) ••■ (3) 

L= f 2/ (f -b z) - (4) 

4ftSo 

[0 0 5 6] «B#ffi^&2 1 0^, j^fl 

ttl^Sl 1 0td«toTJWi*ttfc*«ffi« (a x, a 
y, a z) lC:fctt5ll{£(^frft<Di£ffiO (X, Y) £r 

[0 0 5 7] -^f N ««l6^a 3 0 0^ 

W-B8i-5, ^n^Affii i 6±<z>GftHftf (x, 
Y) £ N e*T^tttSil[ft5pBrtcog»i-5«ii:Sia 

fix e»T5**iSfift¥ffirt^e»T$ttiiSii:ft3f 
eirr5*t*a:ftTBrt<©e»^*ttiaiaftM^ 

6±^€»M»f (X, Y) =0^t5o 

[0058] ftib\ ^u^Aii i 6-h-e<^e»Bg» 

f (X, Y) «\ 
[j • k • r] - (5) 

[0 0 5 9] ^tt, I^ll^4 0 0^\ *n 
^7Aill6i^ft#^ftffiu (X, Y) £ N 



Y) ] • F [f (X, Y) ] *] 



(6) 



[0 0 6 1] «±*«RW^«lUfc»^^ov^-CKW 

H (hpm, h p n) =F _1 [F 
XF [ 



[0 0 6 0] HBtotmc-ctt, «*ttft«J|C^fT*>ix5 

^'ot, -fMif-tx, y) zmwmcy-y^m 
1r&<avi±m<. f [f (x, Y) ] *mvtiz.m*xi& 

kL (l-/i2 x 2) 1/2] ... (7) 
T5 0 

[0 0 6 2] ^U^/WE^SgglL, *n^7^h 9 ^ 
hp, 3lf£{£g<7}ft®0 (hpm, hpn) N 
All 16WftS*H (hpm, hpn) £T5£, 

[O (hpm, hpn) ] 

f (hpm, hpn)]*] (8) 



I 
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f (h pm, h p n) = (1/ 
r = ( (h pm) 2+ ( h p n ) 2+ L 2) 1/2 
CC"C% m^-N/2~ (N/2) - 1 a&ft 
n=~N/2- (N/2) -KOftft 

[0 0 6 31 fcfc'U f (hpm, hpn) HWC 

^ifiScirf5<b, m=0- (N/2) - 1 *5«fctf 
n=-N/2- (N/2) - 1 <0»*<D»frlC f (h 
pm, hpn) Sfc* ¥¥ffi^X^ft|i 

i$£-f5£> m = -N/2-0<O«E», *5J:U<n=-N 
/2- (N/2) - 1 <^S»C0»^{^ f (hpm, h 
pn) f*ft£^5 0 ¥¥m%Y(OjEm%Lk1rZ>b. m 
F [f (hpm, hpn) ] 
= exp [k L (1— (mX/ 
- (n X/ 

[0 0 6 6] rft*#i]fl!+6fcfcfco-ctt:, iS?^-y^ 

c h [F _1 [e x p [k L (1 - 



[0 0 6 7] r99tHt^S5 0 0*\ zfrn^A 

ffi±-C^W*3fc^*ffiH (hpm, hpn) i:#Bbfc<0 

[0 0 6 8] # jb\ i n - 1 i n e !H<0»frl£«: % T# 
ill6WftiS:H (hpm, hpn) <&j«toS$i* 
[0 0 6 9] (fK2*J6JKffi) H5tt\ #559!<a*n^ 

ro^gfi, (a) a 

^{fc«fcjrai-5te«*ttt*»l 2 0 (b) 
7AB^O«ft*ORBft||[aii-5»B»Hl*a2 2 o 

<b> (c) m$>%<omm<Dm&m$k*, fcm-tzntm 

1-5»«K3£^a3 0 0 fc, (d) *{fc<fcffi«-e<DJ»«: 
JftOttffi i * n jt ? A ffi-COWE^spffifiiftBB* t tf>^ 

^fl±lt61^a^g4 0 0^ (e) frufy 

f (X, Y) = (1/r) e x 
rCT\ r= (X2+Y2+ L 2) 1/2 
k : ftft 

fc*5o *^7Ail 1 6(Di:acoiKffiS:u 

(x, y) i i^ff«Ers»* 



r) exp [jkr] ■•• (9) 

= -N/2- (N/2) -1<D*» % &J;0<n = 0- 
(N/2) - 1 0OS»cO»^(C x f (hpm, hpn) 

= -N/2- (N/2) -lOtt, *5J:^ n = -N 
/2-0(Ofi|ft<O»^(c. f (hpm, hpn) ttitS: 

[0 0 6 4] «±0^5pffi^^(-ie*Wi-5 i 5 {--T 5 
GtflL 

ch [f (hpm, hpn) ] 
[0 0 6 5] 7U*^EBL©«IIJ;ottt, 



(h pN) ) 2 

(h pN) ) 2) 1/2] ... (1 o) 

- (mi/ (h pN) ) 2 
- (nl/ (hpN) ) 2) 1/2] ] ] 

- (1 1) 

8W»»*a5 0 0 b&m7LZ> 0 C5l^p^77^<^ 

[0 0 7 0] H6fi, *X«iS^SlW^D^7 7 
^f^j«JC*>fco-caSUfc**3R<DttWBB-e*>*. (H6 

i»«3t^5Ri 1 1 m&$£ffi= f ) ^u, &m 

%^ i l l <n-^<DM£M*®Mmb tt, ^ r m 
S:ISt?);^S£t5o **** aem m^oj: 

ttRttffllolSffeftS&X 1 1 1 o*AffiffiBWE«-#-5. 
[0071] *Stlli»llB(Z)*n^77-rfpjSiSSjB«:, 

[0 0 7 2] H6^*5V^-C, »ft#*S5l 1 1#*S< , 

^o, aaiM^?)OiE«fL03ttt±^5tag5 (x) a* 

f (X, Y) 
P [jkr] - (1 2) 

F [u (X, Y) ] 
wCT% F : 

[0 0 7 3] 



(8) 
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f (X, Y) =F [u (X, Y) ] 



(1 3) 



(X, 



Y) =F"1 C (1/r) 



u 

i*5o CCO&liu (X, Y) 

1 1 1 *r«*fce»M*i:*5. 
[0 0 7 4] j£fftffi±(^f£jtOtefi (X 1 , 

Y' ) \cffiEl-&&ftmS:H±1r 
•-frlwtt, ^mil 1 6±cD{£g (X, Y) 
X= ( f /L) X' - (1 5) 

Y= (f /L) Y' - (1 6) 

T*f+#U r^ig(C±|S<Ou (X, Y) 
SrR*i-*ttfJ:v\ 

[0 0 7 5] -f *i* , 120^ 
(15) jfcfcJlO* (16) SCioT, «fftB±<Oflt« 

(x' , y 1 ) {cttffcirZKtiy^^i i e±<DtiLU 
(x, y) *^w-r^o 

U (X, Y) =F~1 [F [O (X, 
x F [F _1 

[0 0 7 9] EJL±*«*ttlC*aUfc»*^oV^-CKW 

U (h pm, h p n) = F _1 [F 



exp [jkr]] -"(14) 

[0 0 7 6 ] 9l*flffc* % teffiJUti^S2 2 

^cOjfeffiO (X, Y) Sr^a-r^o 

[0 0 7 7] M4KIS^S3 2 OAK %)»fti<D& 

m^mirZ. *n^7AI116i(Ojifi (X, Y) ^ 

*5ft5e*B*u (x, y) £\ e«-t-5tttsa*5p 

S«R^g3 2 0li s e*W-5**fcSittft 
cofiiR-t* 5 (ft £ SiS *gf ^^**fpIfflJ<o #^zffii*I 

¥ffif*n?«\ ^n^^Affii 1 6 ±©e»BB**r 0 -r 

[0 0 7 8] ^tt, **&2M»#^&4 0 0^ *o 
^7Aill6K«MiU (X, Y) Sr, 
Y) ] 

[f (X, Y) ] ] ] (1 7) 

[0 0 8 0] 7 W^/HSigEgglL, ^P^7A(OtVf 
h p x dMfefifcBtf>iftffiO (hpm, hpn) x fcu/f? 
AMI 1 6WS®^U (hpm, hpn) iri"-5^, 
[O (hpm, hpn) ] 



f (hpm, hpn) = ( 1 / r ) exp [jkr] 
r= ( (hpm) 2+ (hpn) 2+ L 2) 1/2 
dT\ m = -N/2— (N/2) -lGOg^C 
n=-N/2~ (N/2) -lOtft 

[0 08 11 fcfc'U f (hpm, h p n) fi^5pffi"C 

0>****U I(0««-euoit5, *¥BStXOjE 

m=0- (N/2) -l(OSSfe % SSiV 
n=-N/2- (N/2) -l^IS^i^C, f (h 
pm, hpn) tttt«r*-f5o Sfc* #¥ffi£X<73j|$f 

/2- (N/2) - 1 f (hpm, h 

P n) nm&frtZo *Ym*Y<o}Enmt'+&b, m 

=-N/2~ (N/2) -l<Ofi«, *5J;0<n = 0- 
(N/2) - 1 <OWk<OW&\^ f (hpm, hpn) 

= -N/2- (N/2) -KDfiEfS, *5<fcr>\ n=-N 
f (hpm, hpn) fiffi* 

[0082] w±o#^®(o^{c{a:4r^r-r5 <t 5 (-1-5 

(18) VIX 
ch [f (hpm, hpn) ] 

[0 0 8 3] 5 0 0 *u?7J* 



F [c h [F-l [ f (h pm, hpn)]]]] 

- (1 8) 

ffi±-C<afef£5ttf)i£BH (hpm, hpn) £#flBftco 

[0 0 8 4] ft*5, i n - 1 i n e Tgfc 
ill6WSiS:U (hpm, hpn) cOH^:^;^^: 

[0085] c^o^7 7^*^is«coieft»s8] 

[0 0 8 6] r<^3S»fi N (a) HI 

5fS ^A^jSP 6 0 0^ ( b ) ff «A*|FB 6 0 0^ 
tfLfc*n^7Attr*«:A*U ^^n^Afimc: 
S<5^T*n^Al 1 7^Mt5/tp/7AMSB 
7 0 0 t N (c) ^D^All 7Sr?Kj5tK1-5iKffi^3t 
*A*UTjB«fef5, B2^ft^Xl 1 1 £I^?<TC 
tt«3t#a5l 1 2t, (d) 12^p^ 

7tffi8 1 Ot, (e) j»flft3t#»l 1 2^n^Al 
1 7«fcf4S»«<0«^ffiO«ffiT*lCE«S*tfcaE* 
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IK 8 2 o ±&m^z>o 

[0 0 8 7] *u^7AJgfi£«»7 0 Ofi, (i) fflMSA 

5^il7 10<h, (ii) *^3SB7 1 0-C-*^$4x 
fcOBft£>«:«#&t^ £PiSJ3teS»8 7 2 0 (iii) 
ffiBJISSBS 7 2 OKfiatt-r*. ¥ffitt^*>5*FF## 
*JSti-5U— lf*«7 3 0fc, (iv) U— 0***7 3 
0^&ttJ*Sttfc*S:ffiBB*«W«7 2 0~^< y U- 

7 4 0 ^ (v) sn%Kms 6 5 2 -eteta^p 

1 7eMt577t-^/V*¥|7 5 0££fif;L<5 o 
[0 0 8 8] £"f\ fff«A*SB6 0 oa»<b*o^ Aft 

«T*fc5iB«W«*rAAU *»IBB 7 lOC^fl 
t\ *Olf«ttf«*aiW36«W»7 2 0^»#5&tf, * 
*3SB7 1 0 t L-Cfi/hMCRT£ N ffiBB**»HSIB7 

2 0 t L-Cfi, 7feS^^^M^ a B a ^F B m^^^»ig 

[o o 8 9] §i#«gg\ U'—- 9 s **t7 3 o*»e>mi*six 
fc*d* y #g*ss 740 Ltgri«as 720 

KiflMtStLS, -t Lt s ^FMf»7 2 0t1iffifi 

SH» 7 2 O^n^Al 1 7SrJ^fiE-r5 0 
[0 0 9 0] m 9 f±, S±«f^*5»+5«fifcO«*<OKW 

mT'$>5o *o^7Ai 1 7 jcf^j«i*<o#fla3t^*att 

L 1 ^Mt^M^*^l^t5o Cco*f;«S{£ 
1 2(CA^JU, MlMlSrMtSRffi^ 

WJfefl, 12^n^7All 7{IiJ^rf^ 

T\ »«3t^l 1 2^n^Al 1 7ft|fcflR*M|| 

[0 0 9 1 ] H10I4, Wt^*3»5*«flft^|Sft*0 

01O(OTfj;3{:, ^f*RL2eMt^SI 
(D3ttt N *Sflfc3t3^l 12^n/7Aii 7fliJifiK 

T\ OftiS3ttE8 1 0*fettffi*S8 2 0tC<toTjg3t 
8 3£f£3t#2U 1 2 

^n^7Al 1 7mknRttM<DM&ffi<D&Jjfrh<D 
i*IM10«ffll:fcfcot, *»RL2fc»/St58 



[0 0 9 2 I 

^ftt^ffoj; ^icffjiJpgLT, ^n^^A^rff^icJio-C 

[0 0 9 3] *fc, i*f KD^D^7 7^MiSC 
«po±5(ciWI8UT, *n^9A«rtmt«cJ:oTfffilli- 

[0 0 9 4] »*«4(O^P^7 7>f*^3SHtC 

[HifonDtftHn] 

[a i ] *38so* * 7=7 ? * fttiasmnn 1 soem 

[02] JBl*««!»<0*n^7 7>ff^jatSE|Bd*S«t" 

[04] fBimmj&m<D*u?7 7 4ftj&&m<DW}ft 

(ft*) 07n-ft-h-CfcSo 

[05] *&m<07b*?7?4ft&&m<on2mKj&i& 

[0 6] JB2 3tJ|fi«llio*n^9 7>ffpj«iS«dsaS-t- 

[07] m2?mmi&<D&x2 4fE&mm<oni\Fto 
[0 8] *&fR<D*u j&7ik»m<DmMMm<Dm 

[010] JOS»l!iO*a^97-<aE*as«(c*5»t5* 
W*ORJ!] 

110, 111, 112-J*ffe 

36**, 2 1 0, 2 2 0-ftIIfflfg, 3 0 0-gS 

R«*a, 4oo-i^^m 5 0 0-t** 

8 1 0-OftjtaSjt«, 8 2 0-im 
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imi] 



im2] 



110 
__3 



210 



— , 400 



300 



500 



RL 



115- 



(az .a y ) 




X ^ Z 



[B3] 



[H4] 



&ft£<bx .by .bz)<»: U^(ax ,ey ,az)€- 

-fbz/Xbz-f) 
ex = fbx /(bz-f] 
ay =fby /<bz-f) 



. F[o(hpm.hpn)J 



JU=f z ,/(f-bz) 



chC(l/r) expjkr] 
r - C Chpm ? 2 + (hpn) 2 +g ) < 



FCchUlXr) expjkr]]* 



® 



JZ 



chCF ^iexp kfiU-(mA/'(hp^l)) 2 -(nA^(hpN)) 1? ^ c,/^, }]^ 



F {chf F 1 {exp k£ll- Cm A /(hpH)) 2 - (n A /(h P H» 2 J c,/w H» * 



F [o (hpm.hpn) ] F [(1/V) expjkr] * 



2 :^7ci£7~ !/ x^flg^-r -5, 
F-» CFCo Chpm.hpn>]F[a/r) expjkr] *] 



[H5] 



120 



720 



300 



400 



500 
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[06] 





f 115 


Ill 


dY' 


1 M 


















J--"" 








f 



*2 



dx=»(f/|) dx 
dy = (fXDdy' 



, 1 ^ 



T 



ftfri^ss-a^ju^- visit*. 

F[o(homhpr>n 



fl/r) expjkr 

m =N/2.-N/2+l._- 1,0.1 N/2-1 

n -N/£ - N/2 1 - 1.Q, 1 

fcftiJr-aA WhpM) 2 -K* fh/hpN) ^ at5 



chCF ! fg/r) expikrll 



T 



F " 1 ^CoChpmhpn))FCch[F- 1 CO/r) expjkr]]]) 



[08 J 




—700 



\ 
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[09] 
I 12 



1M ! 




[Hi 0] 



